Yield Stress Fluid Modeling
Yield stress fluids can be modeled using simple generalized Newtonian fluids models 1 
Multiple Gap Slip Correction for Parallel Plate Geometry
If the rheometric steady shear flow curves show gap-dependence then the flow curves are not material properties and this gap-dependence is a signature of wall slip in the system. This can be corrected for using the following procedure from Yoshimura & Prud'homme 2 : for a given shear stress , the apparent shear rate can be kinematically decomposed by the following relation:
where is the true shear rate experienced by the sample and is the slip velocity at each ̇( ) ( ) wall at the given stress. For each given stress, the apparent shear rate is plotted against and a 1/ linear fit is applied to the curves. The intercept & the slope are used to extract the true shear rate and the slip velocity for the given stress respectively.
Scaling of Mechanical Loss with GIFcell Size
Here we analyze the mechanical energy consumed in operating the GIFcell as a function of its size. The mechanical energy per unit mass to tilt the cell by an angle is given by:
where is the length of the electrolyte chamber or "tank" as illustrated in Fig. 2c and is the gravitational force constant. As a starting point, consider that the mechanical energy for 25 flips of the prototype GIFcell is 0.032 J/g, which is in the order of ~10 -4 of the electrochemical energy extracted for this system. The following table shows how the ratio of mechanical energy to electrochemical energy scales with tank length L tank , assuming 25 tilt operations are needed to fully charge or discharge the cell. It is seen that a GIFcell could in principle be several meters long while retaining high mechanical efficiency. The other adjustable parameters are the energy density of the suspension, which could increase by a factor of 2 or 3 while remaining within the sulfur solubility limit, and the number of 
